Background/Aims: In recent years, the incidence of acute pancreatitis (AP) has been increasing. A better understanding of the etiology is directly linked to more favorable outcomes. Unfortunately, there have been reports suggesting the variation of etiologies of AP across countries. The objective of this study was to determine the etiology of AP in a general hospital of Seoul-Gyeonggi province in Korea during the past decade. Methods: We retrospectively reviewed the medical records of consecutive patients with AP who were admitted to St. Paul's Hospital (Seoul, Korea) with an affiliation to the Catholic University of Korea between January 2003 and January 2013. Results: A total of 1,110 patients were enrolled, totaling 1,833 attacks, and the most frequent cause of AP was alcohol consumption. The recurrence rate of AP was 24.5% (272/1,110), and habitual recurrence rate (more than three times) was 12.6% (140/1,110). The rate of severe AP was 4.9% (90/1,833 attacks). The mortality rate of AP was 2.6% (29/1,110 patients). The frequency of an idiopathic cause of AP was 13.3%. The recurrence rate and mortality rate of idiopathic AP were 16.2% and 5.4%, respectively. In 41.7% (10/24) of cases of idiopathic AP, microlithiasis was suspected. Conclusions: Between 2003 and 2013 in Korea, alcohol was the most frequent cause of AP in the general hospital of Seoul-Gyeonggi province of Korea. It appears that alcohol abstinence program may be necessary. Further nationwide studies would be needed to evaluate the etiologies of AP. (Korean J Gastroenterol 2017;70:190-197) 
INTRODUCTION
Acute pancreatitis (AP) is a sudden inflammatory condition of the pancreas. Although in most AP patients, conservative management usually results in clinical improvement, progression to life-threatening conditions, including multi-organ failure with significant morbidity and mortality, occurs in approximately 10% of cases. 1 Of the various etiologies of AP, the two most common are cholelithiasis and alcohol abuse, accounting for >60% of all cases. [1] [2] [3] There appears to be an in-Effective therapy for recurrent AP involves eliminating precipitating factors. For gallstone-induced AP, stone removal is performed. For alcoholic AP, cessation of alcohol consumption effectively reduces recurrent episodes. 8, 9 Without appropriate correction, however, the causative factor of an initial episode of AP might lead to recurrent attacks, especially in alcoholic AP. Frequent recurrent pancreatitis could result in chronic pancreatitis with irreversible pancreatic damage. 10, 11 Therefore, gallstone-induced, alcohol-induced, and idiopathic AP should be treated as distinct entities. The etiologic factors of AP may affect its clinical outcome, severity, and recurrence. Better understanding of its etiology has been shown yield more favorable outcomes, as well as developing treatment strategies and prevention of recurrent AP. Unfortunately, there seems to be various etiologies of AP depending on country. [1] [2] [3] 12, 13 In the past, the presence of gallstones was the major etiology of AP in Korea. 2, 4 To the best of our knowledge, recent data on the etiology of patients with AP in Korea are limited.
Moreover, since 2003 there were no data or reports regarding the etiology of AP in Korea. It is important to recognize that the etiologies of AP change over time.
According to the data from the Korean health insurance review and assessment service, the mortality rate of AP was 3%in the 1980s, which rose to 4.4% in the early 1990s, and dropped back down to 2.1% in the late 1990s. 2 The mortality rate has been decreasing despite the increasing percentage of severe AP (SAP). Therefore, the aim of this study was to as- 
MATERIALS AND METHODS

Study population
The study was conducted at St. Vincent Hospital (Suwon, Korea) and St. Paul's Hospital (Seoul, Korea), two hospitals affiliated with the Catholic University of Korea. We retrospectively reviewed the medical records of consecutive patients who were admitted with AP between January 2003 and January 2013. A total of 1,833 attacks in 1,110 patients were evaluated. Every patient underwent abdominal computed tomography (CT). In the event of ambiguous CT finding, ultrasonography or magnetic resonance imaging of the pancreas were performed. We excluded patients who had postoperative pancreatitis, pancreatic contamination after bowel perforation, or post-endoscopic retrograde cholangiopancreatography pancreatitis.
Definition
The diagnoses of acute pancreatitis and recurrent pan- Drug-induced pancreatitis was defined by the adverse drug reaction probability scale of Naranjo. 15 This scale system has been used to determine the likelihood of whether an adverse drug reaction is actually due to drugs, rather than other factors. Patients who had a definite or probable score (≥5 points) were included in this study. Hypertriglyceridemia was only considered as an etiology when the triglyceride level was >1,000 mg/dL and other etiologies were ruled out. Here, in idiopathic AP, we defined the elevation of serum alkaline phosphatase (ALP) and increased alanine aminotransferase (ALT) (≥3 times the upper limit of normal) as findings suggestive of microlithiasis. [16] [17] [18] [19] [20] 
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Statistical analysis
Continuous data are expressed as the mean±standard deviation and were analyzed using an independent samples 
Ethical consideration
This study was reviewed and approved by the institutional review board of the Catholic University of Korea (IRB no.
VC15RISE0185) in compliance with the declaration of
Helsinki.
RESULTS
A total of 1,110 patients (767 males and 343 females)
were enrolled. The age ranged from 7 to 98 years. The mean age was 52.92±15.06 years in males and 56.81±17.11 years in females (p<0.001). Pancreatitis-induced mortality rate was 2.6% (29/1,110 patients), and most of the deaths occurred at the first admission (26/29, 89.7%).
Etiologic analysis
Alcohol consumption and gallstones were the main causes of AP (Table 1 , Fig. 1 ). Other causes of AP included auto-
intraductal papillary mucinous neoplasm (IPMN) (n=8), pancreas divisum (n=5), and hypertriglyceridemia (n=4). Fig. 2A) , serology, and steroid responsiveness.
One patient with IgG4 related retroperitoneal fibrosis was di- was a fulminant pancreatitis attack with flare up of systemic lupus erythematosus activity.
Recurrent acute pancreatitis
The recurrent attack rates of acute pancreatitis and habit- 
Idiopathic acute pancreatitis
The rate of idiopathic cause was 13.3% (148/1,110).
Among them, 24 patients (16.2%) were readmitted with idiopathic recurrent AP. The pancreatitis-induced mortality rate was 5.4% (8/148), which was higher than other causes of AP;
however, statistical significance was not observed (p=0.09).
A female-predominant pattern was seen in this type of AP (male, 54; female, 94). The mean age was 56.70±17.92 
Unusual causes of acute pancreatitis
Unusual causes of acute pancreatitis included cancer-related (n=15), IPMN (n=8), pancreas divisum (n=5), and hypertriglyceridemia (n=4). Minor causes included annular pancreas (n=1), anomalous pancreatico-biliary junction (n=1) (Fig. 3) , arteriovenous malformation (n=1) (Fig. 4) , and hypercalcemia (n=1). In cases of cancer-related acute pancreatitis, pancreatic cancer (n=11) (Fig. 5) , non-Hodgkin's lymphoma (n=1), lung cancer (n=1) (Fig. 6 ), gallbladder cancer (n=1), and renal cell cancer (n=1) were found.
DISCUSSION
To date and to the best of our knowledge, this is the largest study assessing the etiologies of pancreatitis in Korea, pre- Previous studies demonstrated that the leading cause of AP was usually gallstone, followed by alcohol intake.
1,2,4,12
The discrepancy could be due to differences in alcohol con- Previous epidemiologic studies reported that the increase in alcohol consumption is usually accompanied by an increase in alcohol-related acute pancreatitis. [22] [23] [24] [25] Therefore, in most countries with high alcohol consumption levels, the prevalence and severity of alcoholic AP are likely underestimated.
Furthermore, among patients with recurrent episodes or habitual attacks, alcohol consumption was the most common cause of AP. For the sake of public health and reducing social expenditures, alcohol abstinence programs should be considered for patients with alcoholic AP.
It is known that idiopathic AP is a severe disease with a high recurrence rate. Our results showed that the prevalence rate of idiopathic pancreatitis was 13.3%. as magnetic resonance imaging, should be performed. 27, 28 Several studies have shown that elevated ALP is a common marker for diagnosing gallstone-induced pancreatitis. 16, 18 Several recent reports proposed that the ALT level might be a marker for early recognition of a gallstone etiology in patients with AP. 17, 19, 20, 29 In particular, increased ALT, ≥3-fold the normal level, highly suggests microlithiasis. 19, 29 In the current study, although imaging studies showed unequivocal findings, increased ALP and ALT levels were present in 41.7%
of patients with idiopathic recurrent AP. Therefore, microlithiasis should be considered in patients with idiopathic recurrent AP.
This study has several limitations to consider when interpreting its results. First, its design was retrospective in nature.
However, we tried to overcome this by consecutively collecting all data using the same standard approach and enrolling a large number of patients. Second, autoimmune pancreatitis was diagnosed using the Kim's criteria, 14 which were flexible and easily applicable in clinical practice. Among the diagnostic criteria, the decision of steroid responsiveness was ambiguous, and it is possible that autoimmune pancreatitis was overestimated. Third, neither a manometric evaluation of the sphincter of Oddi nor a genetic evaluation was routinely performed. Patients with sphincter of Oddi dysfunction or hereditary pancreatitis were omitted from this study. However, these disease entities are quite rare and presented as minor limitation.
In conclusion, alcohol was the most frequent cause of AP and recurrent pancreatitis in a recent decade (2003) (2004) (2005) (2006) (2007) (2008) (2009) (2010) (2011) (2012) (2013) in Korea. The incidence of idiopathic AP had decreased compared with previous decades in Korea; however, it is important to recognize the severity of this disease with a relatively high mortality rate. Broader studies would be required before drawing concrete conclusions.
